The chemical composition of the essential oils obtained from the hydrodistillation of different parts of Etlingera yunnanensis (T.L.Wu & S.J. Chen) R.M. Sm. and Hornstedtia sanhan M.F. Newman (Zingiberaceae) grown in Vietnam are reported. The analysis was performed by means of a gas chromatography-flame ionization detector (GC-FID) and gas chromatography coupled with mass spectrometry (GC-MS). The essential oil of the leaves of E. yunnanensis comprised mainly germacrene D (19.2%), β-pinene (11.6%), and α-amorphene (11.2%), while that of the stems was rich in β-pinene (23.7%), 1,8-cineole (11.0%) and αpinene (9.6%). The major components of the root oil of E. yunnanensis were β-pinene (31.9%), α-pinene (13.7%) and 1,8-cineole (9.4%). However, α-pinene (25.9%, 36.3% and 14.1% for leaves, stems and roots, respectively), β-pinene (9.7%, 11.8% and 7.2% for leaves, stems and roots, respectively) and limonene (22.1%, 24.6% and 16.2% for leaves, stems and roots, respectively) were the major compounds of H. sanhan. In addition, α-humulene (15.9%) was present in larger amounts in the leaf oil while the root oil contained the largest proportion of methyl chavicol (43.7%).
In continuation of an extensive study aimed at the characterization of the chemical composition of poorly studied species of the Vietnamese flora [1a] , we report herein the compounds identified in the essential oils of the leaves, stems and roots of Etlingera yunnanensis (T.L. Wu & S.J. Chen) R.M. Smith and Hornstedtia sanhan M.F. Newman. Both plants belong to the Zingiberaceae family. E. yunnanensis is an erect herb, 2-3 meters high with beautiful flowers. The plant produces flowers in May and bears fruit from June to October. Traditionally, the plant has been useful in the treatment of stomach and urinary complaints, chest swelling, nausea, vomiting and diarrhea [1b] . H. sanhan, a monocot species [1c] , is a large herb with a rhizome at or just below ground level. The plant is edible, and valued for its medicinal importance [1c] . There is no literature record of the chemical composition of the essential oils from these plants.
The yields of the essential oils were 0.25%, 0.20% and 0.31% (v/w, E. yunnanensis; leaves, stems and roots, respectively) and 0.32%, 0.25% and 0.35% (v/w, H. sanhan; leaves, stems and roots, respectively), calculated on a dry weight basis. Oil samples were light yellow in color. Monoterpene hydrocarbons (20.7%-57.8%) and sesquiterpene hydrocarbons (23.2%-69.9%) were the main classes of compounds present in E. yunnanensis, while oxygenated monoterpenes were also present in the stem (12.8%) and root (13.3%) oils. The main constituents of the leaf oil were germacrene D (29.2%), β-pinene (11.6%), α-amorphene (11.2%), bicyclogermacrene (8.2%), bicycloelemene (6.6%) and α-humulene (6.3%). The stem oil was comprised mainly of β-pinene (23.7%), 1,8-cineole (11.0%), α-pinene (9.6%) and germacrene D (7.7%). However, β-pinene (31.9%), α-pinene (13.7%), 1,8-cineole (9.4%) and camphene (7.5%) were found in the root oil. The present study represents the first report on the essential oil constituents of E. yunnanensis. Although the chemotaxonomic classification of some Etlingera essential oils has been reported [1d], there were obvious variations in the chemical composition between each of the species. The leaf oil of E. yunnanensis is dominated by sesquiterpene hydrocarbons [1d], while the stem and root oils are dominated by monoterpene hydrocarbons and oxygenated counterparts, a chemotaxonomic classification that was not previously reported.
Monoterpene hydrocarbons (44.1%-83.6%) were the most prominent class of compounds present in the essential oil of H. sanhan. Also, sesquiterpene hydrocarbons (24.3%) and phenylpropanoids (43.8%) were respectively present in the leaves and roots. H. sanhan afforded oils whose major compounds were α-pinene (25.9%, 36.3% and 14.1%), limonene (22.1%, 24.6% and 16.2%) and β-pinene (9.7%, 11.8% and 7.2%). In addition, α-humulene (15.9%) and β-caryophyllene (6.3%) were prominent in the leaves while the roots contained the largest amount of methyl chavicol (43.7%). Information is relatively scarce on the chemical constituents of the essential oils from Hornstedtia plants. Methyleugenol, with percentage compositions of 76.4% (rhizomes), 80.3% (stems) and 74.5% (leaves), was the main compound of H. leonurus [2a] . The abundant components of the flower oil of H. havilandii were β-pinene (19.5%) and β-elemene (10.0%), while -copaene (10.2%), β-selinene (8.4%) and β-elemene (7.0%) were found in the rhizomes [2b]. Eugenol, linalool, methyl chavicol, geraniol, -pinene and β-pinene were the main constituents of the leaf and rhizomes oils of H. fenzlii [2c] . The composition of the essential oil varies from one plant to another. For example, some NPC Natural Product Communications 2015 Vol. 10 No. 2 365 -366 366 Natural Product Communications Vol. 10 (2) 2015 Chau et al. Extraction of the oils: Aliquots of 0.5 kg of each air-dried and pulverized sample were subjected to separate hydrodistillation for 3 h according to the Vietnamese Pharmacopoeia [3a] .
Analysis of the oils:
Gas chromatography (GC) analysis was performed on an Agilent Technologies HP 6890 Plus GC equipped with a FID and fitted with a HP-5MS column (30 m x 0.25 mm, film thickness 0.25 m, Agilent Technology). The analytical conditions were: carrier gas H 2 (1 mL/min), injector temperature (PTV) 250°C, detector temperature 260°C, column temperature programmed from 40°C (2 min hold) to 220°C (10 min hold) at 4°C/min. Samples were injected by splitting and the split ratio was 10:1. The volume injected was 1.0 L. Inlet pressure was 6.1 kPa. The relative amounts of individual components were calculated based on the GC peak area (FID response) without using correction factors. An Agilent Technologies HP 6890N Plus Chromatograph fitted with a fused silica capillary HP-5 MS column (30 m x 0.25 mm, film thickness 0.25 m) and interfaced with a mass spectrometer HP 5973 MSD was used for the GC/MS analysis, under the same conditions as those used for GC analysis. The conditions were the same as described above with He (1 mL/min) as carrier gas. The MS conditions were as follows: ionization voltage 70 eV; emission current 40 mA; acquisitions scan mass range of 35-350 amu at a sampling rate of 1.0 scan/s. Retention indices were determined relative to a series of n-alkanes eluted under the same analytical conditions. Compounds were identified as previously described [3b-d] .
